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Incorporating ethnoscience into lessons through the ethnoscience-students’ 
worksheet (ESW) is one method to improve student interest in science 
learning while introducing them to the local culture. However, no research 
was reported the effects of ESW on students' responses and the factors that 
influence ESW implementation in science learning. In order to better 
understand how students learn through ESW, this study investigated the 
relationship between ethnoscience context, science learning, and the 
implementation of students’ worksheets. Seventy-two students participated in 
the survey after they studied ethnoscience learning through ESW. Students’ 
responses are more influenced by science learning. In addition, the 
ethnoscience-integrated students’ worksheets (SW) variable indirectly affects 
students’ responses. Additionally, ESW affects students' responses more 
significantly than science learning and ethnoscience. This research provides 
insightful implications for educators on planning, designing, and practicing 
ESW to enhance students’ problem-solving motivation and academic 
achievement. Furthermore, to contribute significantly to future researchers, 
further research employed the structural equation model through covariance 
analysis, also known as confirmatory factor analysis (CFA). 
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1. INTRODUCTION 


In the era of globalization, problem-solving skills (PSS) have to deal with various challenging issues 
daily [1], [2]. Students apply their knowledge to comprehend the issue, create a workable solution, and accomplish 
the learning objective. Implement innovative science learning tools and models into curriculum can develop 
students’ soft skills, such as communication, leadership, problem-solving, and scientific skills [3]-[7]. Science 
learning tools especially students’ worksheets (SW) convey information about knowledge, skills, and attitudes 
through students’ activities to improve their academic achievement [8]-[10]. 

Kurikulum Merdeka, announced by Indonesia's Ministry of Education, Cultures, Research, and 
Technology (MOECRT), describes the pedagogical approach to teaching science focusing on cultural student- 
centered learning (CSCL) techniques. Applying CSCL to establish a constructivist-based learning environment 
has great promise [11]. This local potential can be incorporated into contextual learning for students to construct 
their knowledge based on their discoveries [12]. Indonesia’s indigenous knowledge, norms, and rituals are 
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particularly distinctive and exist in every region [13]-[17]. It consists of local knowledge and conventions that 
serve as a life guide to resolving common challenges. A dogmatic perspective of science can be transformed into 
science for everyone, for the future, and for everyday life by combining science and indigenous knowledge [18], 
[19]. The transformation of indigenous science and scientific knowledge is ethnoscience [20]-[22]. 

There are three aspects of the philosophical review found in ethnoscience: i) ontology discusses the 
fundamental theoretical characteristics of a fact or source of knowledge; ii) epistemology focuses on the search 
for truth in knowledge; and iii) axiology focuses on the practical benefits of knowledge gained by humans in the 
form of expression, social life, and moral (ethical) actions [23]—[25]. Ethnoscience describes the relationship 
between the implementation of ethnoscience learning and social life. Additionally, it is essential to preserve local 
knowledge in the age of globalization by balancing the influence of globalization with local wealth or the 
localization of the community [26]-[28]. As a result, it is crucial to make an effort to preserve ethnoscience 
content in science learning. In addition, SW integrated ethnoscience can be used as a learning resource to help 
students advance their knowledge and skills [29]. SW can increase students’ roles and decrease teachers’ roles 
while assisting students in coming up with ideas [30]. Providing students access directly to science teaching 
resources is the most crucial thing teachers can do to help them develop life skills [31]. 

This study looked at how students’ thought about importance ethnoscience students' worksheets (ES W) 
could affect science learning. Authors do bibliometric analysis to view the research map and how far previous 
science learning research based on Scopus database (June 2023). Based on Figure 1, there are three main points: 
i) the biggest science learning in previous research were low qualities of problem solving; ii) applying 
ethnoscience in science learning is important because science learning also linked to cultural awareness; and iii) 
to evaluate the learning process through students needed the survey to recap students’ thoughts. So, this study 
focuses on students’ thoughts after they study science with ESW. 

The biggest problem is the need for more information about students’ thoughts after they studied with 
ESW. There is also limited information about their variables and their effects on implementing ES W in science 
learning. On the other hand, ethnoscience have been a priority research area in fields of science, technology, 
and education [18]. This research was conducted to answer the following questions: 

— How is the validity and reliability of the questionnaire instrument? 

— How does the model fit for ethnoscience on students’ responses through SW and science learning? 
Therefore, this research aim is to analyse the incidence of ethnoscience in the students’ thoughts. Our specific 
objective is to determine whether ethnoscience, science learning, and SW variables are significant, and to 
determine these variable’s direct and indirect effects in implementing ESW in classroom. 
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Figure 1. Research trends of science learning 


2. METHOD 
2.1. Research design 

This research aims to investigate the importance of ESW on science learning based on students’ 
thoughts through questionnaire survey. The widespread use of survey design stems from the strength of the 
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Indonesian demographic [32]. Before the survey, the teacher used ESW and guided the students to discuss and 
solve ethnoscience-contextual problems. When the learning activity finished, these students had to respond to 
a survey to show their perceived thoughts toward ethnoscience learning with ESW. 


2.2. Sample and data collection 

The samples used to depend on the number of indicators and latent variables in the questionnaire uses 
multiplied by five to ten [33], [34]. The sample involved 72 Madurese students. The samples are senior high 
school students who live in Madura and know the culture of kerapan sapi Madura. Purposive sampling was 
used in this study; the sample was selected immediately after fulfilling the criteria [35]. The questionnaire was 
distributed in February 2023. Table 1 summarizes the sample’s demographic characteristics. 


Table 1. Demographics characteristics of respondents 


; ae Students 
No Demographic Characteristics Total % 
1 Gender 
Male 30 41.67 
Female 42 58.33 
2 Domicile 
City 50 69.44 
Village 22 30.56 


2.3. The instrument 

The questionnaire established four variables: ethnoscience (ES), science learning (SL), students’ 
worksheet (SW), and students’ responses (SR). Every variable consists of three statements, so there are twelve 
agreement statements. It uses a four-point Likert scale: 1 for strongly disagree, 2 for disagree, 3 for agree, and 
4 for strongly agree. So, respondents are not being neutral or not arguing. The Likert scale measures students’ 
thoughts and perceptions [36]. Table 2 represents the detailed agreement statement that was used in this 
research. The instrument was distributed through a Google Form. This study assessed the students’ responses 
through three variables. The research results have shown that students’ responses after they learning science 
throught students’ worksheet with ethnoscience content. In sum, the research model can be seen in Figure 2. 
Research model represented how variable affect others. Variable science learning and SW are mediate variable 
between ethnoscience and students’ responses. 


Table 2. Instrument 


Category Measure Indicator Value 
ES Students’ thoughts about Kerapan sapi content is suitable for use as interesting content or a ES1 
ethnoscience content stimulus for science learning. 
ES is object that makes learning more meaningful. ES2 
The kerapan sapi content can motivate students to learn science. ES3 
SL Students’ thoughts about implement ESW is the best SW for science learning. SL1 
ES in science learning ESW is easy and interesting to use in science learning. SL2 
ESW can improve understanding of science and PSS. SL3 
SW Students’ thoughts about SW as SW is easy to read and understand while pictures on ESW are clear SW1 
learning media and in good resolution. 
The ethnoscience content in SW is clear and easy to understand. SW2 
There is a clear correlation between culture and science. SW3 
SR Students’ fell when they learn with The students were motivated to learn and solve the problem when SR1 
ESW working on the ESW. 
The students tried their best to solve the problem on the ESW. SR2 
The students do not feel bored when they solve the problem in ESW. SR3 
Science 
Learning 
; Students’ 
Ethnoscience Responses 
Students’ 
Worksheets 


Figure 2. The research models 
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2.4. Analysing of data 
Descriptive statistics and multiple regression-structural equation model (SEM) analysis was used to 
analyse the data [1]. Partial least squares structural equation model (PLS-SEM) analysis was a modern and 
powerful analytical technique in educational research [37]. It is not predicated on numerous assumptions [38]. 
It can analyse data with a small sample size and combine ordinal, interval, and ratio indicators on the same 
model [39], [40]. The metadata was inserted into Microsoft Excel to gather descriptive data and SmartPLS 4 
software to conduct PLS-SEM analysis [41], [42]. A PLS-SEM consists factor analysis and multiple regression. 
So, the results contain two main elements, such as a structural model (correlation between latent variables) and 
a measurement model (correlation between latent variables and their indicator) [43]—[46]. This method was 
used to analyse the structural relationship among the variables [47]—[49]. In PLS-SEM, there are several 
requirements for the outer model, including: 
— Convergent validity (loading factor) between latent variables and their indicators. A latent variable and its 
indicators are declared valid if the value is more significant than 0.7 [50]. 
— Cronbach alpha and composite reliability, which represent reliability values, have a minimum alpha 
coefficient value of 0.6 or a minimum composite reliability value of 0.7 [51]. 
— Average variance extracted (AVE) or an average variance value of at least 0.5 to be categorized as good 
and a determinant of convergent validity [50]. 
— F square (effect size) to determine the good-fit model with a minimum value of 0.35 [52], [53]. 
— Cross-loading is used to fulfil the discriminant validity test. 
Table 3 describes the indicators that are accepted and the indicators that show the goodness of fit model. 


Table 3. Fit model criteria [48], [54] 


Parameter Acceptable fit indicates Goodness of fit indicates 
Standardized root mean 0.05 < RMR < 0.08 RMR < 0.05 
square residual (SRMR) 

Normed fit index (NFI) 0.80 < NFI < 0.90 NFI > 0.90 


In PLS-SEM, several indicators for the inner model and hypothesis testing have the following 
conditions: a t-statistic value > 1.96 and a p value < 0.05 [33]. If the p-value and t-statistics for each inner 
model indicator comply with these requirements, the hypothesis is accepted, and there is a correlation between 
the two latent variables [50]. 


3. RESULTS AND DISCUSSION 
3.1. Results 

The PLS-SEM analysis of the measurement and structural models and the relationship among variable 
in research models demonstrates that they are measured by variables consistent with actual data. Sub-section 
3.1.1 represents the construct’s validity and reliability and 3.1.2 for relationship among variables. 


3.1.1. Evaluation of measurement model 

The results of the convergent validity and reliability are presented in Table 4. All of the constructs 
have Cronbach's Alpha (CA) values higher than 0.6. Except for the ethnoscience construct (0.695), all 
constructs had CR values of 0.7, showing strong internal consistency due to CR_C and its CA [34]. 
Additionally, all of the indicators’ factor loadings are high (> 0.7), except for the construct of ES2 
(Loadings = 0.659). The indicators' AVE values range from 0.617 to 0.688, above 0.5. As a result, the four 
variables provided have done a decent job of validly and consistently explaining the latent variables. 
Furthermore, the measurement model's discriminant validity was assessed to see if the latent variables under 
investigation in this research could be distinguished. The value numbers in bold words in Table 5 show that 
the outer-loadings of each indicator in its construct are higher than the cross-loadings in other constructs. 
According to the PLS-SEM analysis's results for reliability, convergent validity, and discriminant validity, each 
indicator was found to be valid and reliable for measuring senior high school students’ responses and 
experiences, particularly in the context of ethnoscience education using ESW. 


3.1.2. Evaluation of structural model 

PLS-SEM analysis using 5000 bootstrap subsamples was used to test the structural relationships 
among the latent variables investigated in this study [55]. A nonparametric method, the bootstrap, replaces the 
original data set with a random sample. It is to estimate the statistical significance of a PLS path model. Five 
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significant predictive associations were discovered in the model, with path coefficients (PC) ranging from 
0.333 to 0.511. The relationships between SL and SR had the highest PC (0.511; p 0.05; t > 1,167). These 
findings indicate that students were motivated to learn and solve the problem when working on the ESW. 

According to Figure 3, the variables related to ethnoscience learning explained 56.9% of the variance 
in SL and 20.9% of the variance in SW. In contrast, learning significantly impacted on students' responses 
(motivation and PSS) more than SW. In other words, students’ responses as a result of the ethnoscience learning 
environment may be crucial for their future learning of science and their ability to solve problems 
independently. 


Table 4. Convergent validity and reliability Table 5. Cross loadings 
Indicator Loadings CA CR_A CRC AVE Indicator EF SW SL SS 
ES1 0.842 ES1 0.842 0.367 0.546 0.533 
ES2 0.659 0.682 0.695 0.827 0.617 ES2 0.659 0.335 0.433 0.355 
ES3 0.841 ES2 0.841 0.373 0.485 0.447 
SLI 0.793 SLI 0.564 0.497 0.793 0.686 
SL2 0.888 0.758 0.761 0.862 0.676 SL2 0.499 0.617 0.888 0.563 
SL3 0.782 SL3 0.469 0.517 0.782 0.540 
SW1 0.805 SW1 0.389 0.805 0.388 0.496 
SW2 0.832 0.768 0.776 0.864 0.678 SW2 0.387 0.832 0.599 0.671 
SW3 0.834 SWw3 0.354 0.834 0.622 0.468 
SR1 0.861 SRI 0.389 0.561 0.525 0.861 
SR2 0.759 0.777 0.813 0.868 0.688 SR2 0.412 0.437 0.484 0.759 
SR3 0.865 SR3 0.588 0.640 0.757 _0.865 
0.407 (0.017; SL (0.569) 0.511 (0.003; 


2.384) 3.005) 


0.475 (0.000; 
3.576) 


SR (0.596) 


0.457 (0.000; 
3.714) 


0.333 (0.045; 


SW (0.209) 2.004) 


Figure 3. The research models 


3.1.3. The direct and indirect effects 

This research further investigated the indirect effects among the latent variables of the structural model 
to understand better the mediating students’ responses on the relationship between ethnoscience learning and 
SW. Three significant mediated paths were discovered, as shown in Table 6. The positive indirect effects for 
all three paths show a considerable positive mediating influence of the students’ responses on the link between 
ES, SW, and SL. Similar findings suggested that SW was a mediator in the relationship between the inclusion 
of ethnoscience content and students’ attitudes toward science education. Additionally, there were critical 
mediated paths, including ES >SW>SR and ES>SLSR. 


Table 6. Specific indirect effects 


Path O Mean STDEV T-stat P-values 
ES>SWDSLASR (significant) 0.111 0.105 0.046 2.434 0.015 
ES>SW-SR (significant) 0.217 0.231 0.095 2.292 0.022 
SW SLSR (significant) 0.243 0.225 0.081 2.986 0.003 
ES>SW7DSR 0.152 0.178 0.105 1.451 0.147 
ES>SLDSR 0.208 0.211 0.131 1.583 0.113 


In addition, PLS-SEM can also measure the goodness of fit of the measurement model. The goodness 
of fit is based on SRMR, NFI, and F square values. The NFI and SRMR values of the model are unfit 
(NFI = 0.612; SRMR = 0.107). Table 7 shows the F-square values of each variable are fit, so that the model 
can be accepted. 
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Table 7. F-square 
Variable ES SW SL SR 


ES F 0.264 0.305 - 
SW z - 0.415 0.154 
SL “ ` - 0363 
SR g : 5 p 


3.2. Discussion 

The results of this research contributed toward a structural framework for comprehending how SW 
and ethnoscience play a part in student’s learning of science. The PLS-SEM findings showed that the research 
model was accurate and valid. According to the structural model, there were several correlations between 
student responses and ethnoscience. SW and science learning serve as good mediators or predictors. 
Furthermore, the SW and SL mediated the relationship between ethnoscience and students’ responses. The 
PLS-SEM method used in this research discovered a number of indirect effects of ethnoscience, students’ 
worksheets, and students? responses. SW and SL were discovered to be significant mediators when 
participating in science learning. If we compare the magnitude of the direct effect of science learning on 
students’ responses, it is 0.511 x 0.511, equal to 0.261121 or 26.1121%. In contrast, the magnitude of the 
indirect effect of ethnoscience on students’ responses through SW is 0.457 x 0.576 = 0.263232 or 26.3232%. 
It suggests that while the effects of science learning are felt directly by students, the ethnoscience-integrated 
SW as an intervening variable significantly impacts how well students’ responses. 

The research results demonstrate a significant total effect of ethnoscience on SW, science learning, 
and students' responses, as well as a significant total effect of SW on science learning and students' responses 
and a significant total effect of science learning on students' responses. According to statistical analysis 
findings, all hypotheses are significant at p-values < 0.05. The total effect of students' worksheets on students' 
responses can be calculated when we compare the total effect across factors, and it is equal to 
0.576 x 0.576 = 0.331776. The magnitude of the total effect of science learning on students' responses is 
0.511 x 0.511, or 26.1121%. Then, the total effect of ethnoscience is 0.47 x 0.47 = 0.221841 or 22.14% on 
students' responses. It indicates that the worksheets students complete have a greater impact on their responses 
than science learning or ethnoscience. 

In general, it would be thought that adding more ethnoscience content to other science subjects like 
physics, mathematics, biology, and chemistry would result in a more noticeable change in students' answers, 
especially in their motivation to solve the problems. The reason for this is that more SW and science education 
utilize ethnoscience elements. Learning institutions and surroundings that can promote intelligence and student 
abilities exhibited via cooperation in discipline, responsibility, and learning motivation can create learning 
cultures that mirror the standards of academic life [38]. Ethnoscience in learning activities helps us understand 
how scientific information emerges in society and is converted to scientific knowledge through a science 
learning process. It is made possible by studying ethnoscience [56]—[58]. The indigenous-scientific knowledge 
of how science and technology are used in society to address issues was investigated. The learning strategy 
through ethnoscience aims to enhance communication, PSS, students’ motivation, and creative thinking 
abilities [59]—[62]. 

After implementing ESW, Sudarmin et al. [63] received positive feedback from students and raised 
the students’ achievement in terms of religion, social and mental growth, and morals. In addition, the 
experimental class’s average responses, acquired from 92% of the students, demonstrate that they responded 
well to learning with an ethnoscience-based direct instruction model [64]. Educators must use local knowledge 
or ethnoscience that can give students direct experience [65]. 

Because socio-cultural issues in ethnoscience are more directly related to students’ daily lives, 
students ought to investigate, implement, and evaluate the solutions [66]. The learning process based on 
ethnoscience is not just transferring or conveying culture or cultural manifestations but also using culture to 
make students create meaning, penetrate the boundaries of imagination, and achieve a profound understanding 
of the subject matter and concepts being studied by students [67]-[70]. Due to the students prefer for an 
enjoyable learning experience over conventional methods, they are more engaged and excited about their 
studies [71]. Science can be easy to learn and understand using ethnoscience materials packaged in the SW as 
learning resources [72]—-[74]. 


4. CONCLUSION 

The PLS-SEM results show that there was a significant direct-indirect effect among variables. The 
result confirms that science learning has more effect on students’ responses. Besides, the ethnoscience- 
integrated SW variable indirectly contributes to students’ responses. In addition, SW has a total effect on 
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students’ responses than on science learning and ethnoscience. Therefore, implementing ESW in science 
learning can increase students’? motivation and responses because all indicators and variables have positive 
correlations and influences on other variables. In other words, ethnoscience, students’ worksheets, and science 
learning contribute to students’ responses, especially their problem-solving and motivation. 

This research theoretically contributed to literature that examines the role of ESW in science learning 
and its relevance to the use ethnoscience approach to studying science. Further, study methodologically used 
the SEM via covariance analysis or CFA analysis to contribute significantly to future researchers. This research 
practically provided educators insights, primarily designing, planning, and practicing ethnoscience-contextual 
learning strategies to enhance students’? motivation and PSS in studying science. In this regard, there are 
implications for educators or education practitioners to pay attention to adding ethnoscience content when 
implementing science learning. The current study suggests that ethnoscience learning with ESW affects 
students’ academic achievement and PSS in studying science. 

There were some limitations to this research. First, the sample size of this research was small. Future 
research could increase the sample size and enlarge the target sample to other school levels and other 
institutions. Second, the time allocation of the learning process in this research was approximately 90 minutes. 
Examining the validity of the proposed model with long-term instructional intervention could be considered in 
future research. Third, future research could include learning outcomes, learning motivation, and other 
variables to examine with the proposed structural model. Despite the limitations, the findings of this research 
contribute to identifying the determinant factors of students’ responses to science learning. 


ACKNOWLEDGEMENTS 
Author thanks Universitas Negeri Surabaya in most cases, sponsor and financial support 
acknowledgments. 


REFERENCES 


[1] F. Liu, S. Qu, Y. Fan, F. Chen, and B. He, “Scientific creativity and innovation ability and its determinants among medical 
postgraduate students in Fujian province of China: a cross sectional study,” BMC Medical Education, vol. 23, no. 1, Jun. 2023, doi: 
10.1186/s12909-023-04408-9. 

[2] B. K. Prahani et al., “Profile of students’ physics problem-solving skills and the implementation of inquiry (free, guided, and 
structured) learning in senior high school,” Journal of Physics: Conference Series, vol. 1747, no. 1, Feb. 2021, doi: 10.1088/1742- 
6596/1747/1/012012. 

[3] A. R. Ahmad, F. P. Chew, H. Zulnaidi, K. M. Sobri, and A. Alfitri, “Influence of school culture and classroom environment in 
improving soft skills amongst secondary schoolers,” International Journal of Instruction, vol. 12, no. 2, pp. 259-274, Apr. 2019, 
doi: 10.29333/iji.2019.12217a. 

[4] H. Bedir, “Pre-service ELT teachers’ beliefs and perceptions on 21st century learning and innovation skills (4Cs),” Journal of 
Language and Linguistic Studies, vol. 15, no. 1, pp. 231—246, 2019. 

[5] N. Maltabarova, A. Kokoshko, A. Abduldayeva, N. Shanazarov, and G. Smailova, “Innovation technologies in student’s 
independent activity and creativity development: The case of medical education,” International Journal of Emerging Technologies 
in Learning (iJET), vol. 14, no. 11, pp. 32—40, Jun. 2019, doi: 10.399 1/jet.v14i11.10341. 

[6] S.Sumarmi, N. Wahyuningtyas, A. Sahrina, and M. Aliman, “The effect of environmental volunteer integrated with service learning 
(EV_SL) to improve student’s environment care attitudes and soft skills,” Pegem Journal of Education and Instruction, vol. 12, no. 
1, pp. 168-176, 2022. 

[7] H. Tadjer, Y. Lafifi, H. Seridi-Bouchelaghem, and S. Giilsegen, “Improving soft skills based on students’ traces in problem-based 
learning environments,” Interactive Learning Environments, vol. 30, no. 10, pp. 1879-1896, Nov. 2022, doi: 
10.1080/10494820.2020.1753215. 

[8] A. Febri, S. Sajidan, S. Sarwanto, and D. Harjunowibowo, “Guided inquiry lab: its effect to improve student’s critical thinking on 
mechanics,” Jurnal Ilmiah Pendidikan Fisika Al-Biruni, vol. 9, no. 1, pp. 87-97, Apr. 2020, doi: 10.24042/jipfalbiruni.v9i1.4630. 

[9] M. Surip, S. F. Dalimunte, and S. Sumarsono, “The development of a lexical-semantic teaching material using local wisdom values 
and information technology,” Journal of Higher Education Theory and Practice, vol. 23, no. 4, Mar. 2023, doi: 
10.33423/jhetp.v23i4.5888. 

[10] T. Tanti, M. Maison, A. Mukminin, S. Karea, A. Habibi, and S. Syamsurizal, “Exploring the relationship between preservice science 
teachers’ beliefs and self-regulated strategies of studying physics: A structural equation model,” Journal of Turkish Science 
Education, vol. 15, no. 4, pp. 79-92, 2018. 

[11] D. Alt, “Science teachers’ conceptions of teaching and learning, ICT efficacy, ICT professional development and ICT practices 
enacted in their classrooms,” Teaching and Teacher Education, vol. 73, pp. 141-150, Jul. 2018, doi: 10.1016/j.tate.2018.03.020. 

[12] I. S. Budiarti, W. Winarti, and V. Viyanti, “Designing physics learning based on local potential during new normal era,” Journal of 
Innovation in Educational and Cultural Research, vol. 3, no. 1, pp. 30-40, Aug. 2022, doi: 10.46843/jiecr.v3i1.53. 

[13] A. Kasdi, M. Nashirudin, U. Farida, and N. D. Praatmana, “Potential of Kudus as a new international pilgrimage destination in 
Indonesia: Halal tourism optimising local wisdom,” International Journal of Religious Tourism and Pilgrimage, vol. 9, no. 1, 2021. 

[14] E. Ibe and A. A. Nwosu, “Effects of ethnoscience and traditional laboratory practical on science process skills acquisition of 
secondary school biology students in Nigeria,” British journal of Multidisciplinary and Advanced Studies, vol. 1, no. 1, pp. 35—46, 
2017. 

[15] J. Pamungkas, H. Harun, and A. Manaf, “A systematic review and meta-analysis group contrasts: Learning model based on local 
cultural wisdom and student learning outcomes,” International Journal of Instruction, vol. 16, no. 2, pp. 53-70, Apr. 2023, doi: 
10.29333/iji.2023.1624a. 

[16] S. Sudarmin, S. Mursiti, and A. G. Asih, “The use of scientific direct instruction model with video learning of ethnoscience to 


How does ethnoscience-students’ worksheet (ESW) influence in science learning? (Khoirun Nisa’) 


410 


[17] 
[18] 
[19] 
[20] 


[21] 


[22] 


[23] 


[24] 
[25] 
[26] 
[27] 
[28] 


[29] 


[30] 


[31] 
[32] 
[33] 


[34] 


[35] 


[36] 
[37] 


[38] 


[39] 
[40] 


[41] 
[42] 


[43] 


[44] 
[45] 
[46] 


[47] 


[48] 


m) ISSN: 2089-9823 


improve students’ critical thinking skills,” Journal of Physics: Conference Series, vol. 1006, Apr. 2018, doi: 10.1088/1742- 
6596/1006/1/012011. 

S. Sudarmin, E. Selia, and M. Taufiq, “The influence of inquiry learning model on additives theme with ethnoscience content to 
cultural awareness of students,” Journal of Physics: Conference Series, vol. 983, Mar. 2018, doi: 10.1088/1742-6596/983/1/012170. 
C. Blaser-Mapitsa, “A scoping review of intersections between indigenous knowledge systems and complexity-responsive 
evaluation research,” African Evaluation Journal, vol. 10, no. 1, Jul. 2022, doi: 10.4102/aej.v10i1.624. 

W. Mudana, “The effect of ethnoscience-based course review horay learning towards cultural concept understanding and science 
process skills of the elementary school students,” Nurture, vol. 17, no. 2, pp. 137—148, Apr. 2023, doi: 10.5595 1/nurture.v17i2.253. 
M. Misbah et al., “Ethnoscience sasirangan: A review as science learning resources,” in AIP Conference Proceedings, 2023. doi: 
10.1063/5.0123822. 

B. Setiawan, D. K. Innatesari, W. B. Sabtiawan, and S. Sudarmin, “The development of local wisdom-based natural science module 
to improve science literation of students,” Jurnal Pendidikan IPA Indonesia, vol. 6, no. 1, pp. 49-54, Apr. 2017, doi: 
10.15294/jpii.v6i1.9595. 

S. Sudarmin, R. S. E. Pujiastuti, R. Asyhar, A. Tri Prasetya, S. Diliarosta, and A. Ariyatun, “Chemistry project-based learning for 
secondary metabolite course with ethno-STEM approach to improve students’ conservation and entrepreneurial character in the 
21st century,” Journal of Technology and Science Education, vol. 13, no. 1, pp. 393-409, Feb. 2023, doi: 10.3926/jotse. 1792. 
Hikmawati, I. W. Suastra, and N. M. Pujani, “Local wisdom in Lombok island with the potential of ethnoscience for the 
development of learning models in junior high school,” Journal of Physics: Conference Series, vol. 1816, no. 1, Feb. 2021, doi: 
10.1088/1742-6596/1816/1/012105. 

J. M. Boilevin, “Inquiry-based science education: Between teacher guidance and student autonomy in learning physics,” in AJP 
Conference Proceedings, 2023. doi: 10.1063/5.0123773. 

C. A. Saliya, Social research methodology and publishing results. IGI Global, 2023. doi: 10.4018/978-1-6684-6859-3. 

P. Holland and A. Bardoel, “The impact of technology on work in the twenty-first century: exploring the smart and dark side,” The 
International Journal of Human Resource Management, vol. 27, no. 21, pp. 2579-2581, Nov. 2016, doi: 
10.1080/09585 192.2016.1238126. 

N. Suprapto, U. A. Deta, S. Suliyanah, I. Sya’roni, and K. Nisa, “Glocalization of madurese bull racing: A cross-sectional study 
with equation modelling in ethnophysics,” Research Square, 2023. 

N. Suprapto, B. K. Prahani, and T. H. Cheng, “Indonesian curriculum reform in policy and local wisdom: Perspectives from science 
education,” Jurnal Pendidikan IPA Indonesia, vol. 10, no. 1, pp. 69-80, Mar. 2021, doi: 10.15294/jpii.v10i1.28438. 

Y. Rahmawati, A. Ridwan, U. Cahyana, and T. Wuryaningsih, “The integration of ethnopedagogy in science learning to improve 
student engagement and cultural awareness,” Universal Journal of Educational Research, vol. 8, no. 2, pp. 662—671, Feb. 2020, 
doi: 10.13189/ujer.2020.080239. 

S. D. Maharani, R. Susanti, L. H. Indarti, and A. Syamsi, “Integrating HOTS-based student electronic worksheet: Teaching styles 
in elementary school during the COVID-19 pandemic,” Journal of Social Studies Education Research, vol. 13, no. 3, pp. 98-119, 
2022. 

A. Widowati, E. Roektiningroem, D. P. Rahayu, and M. Miftahussurur, “The essential of integrated life skills in natural science e- 
student worksheet,” in AIP Conference Proceedings, 2023. doi: 10.1063/5.0110990. 

N. Suprapto, “Demographic sources as a local wisdom: Potency of Indonesian physics education researchers in conducting survey 
research,” Journal of Physics: Conference Series, vol. 1171, Feb. 2019, doi: 10.1088/1742-6596/1171/1/012003. 

J. F. Hair, G. T. M. Hult, C. M. Ringle, and M. Sarstedt, A primer on partial least squares structural equation modeling (PLS-SEM). 
Thousand Oaks (US): Sage Publications, Inc, 2014. 

J. F. Hair Jr, M. Sarstedt, L. Hopkins, and V. G. Kuppelwieser, “Partial least squares structural equation modeling (PLS-SEM): An 
emerging tool in business research,” European Business Review, vol. 26, no. 2, pp. 106-121, Mar. 2014, doi: 10.1108/EBR-10- 
2013-0128. 

S. Ghasemi, L. Bazrafkan, A. Shojaei, T. Rakhshani, and N. Shokrpour, “Faculty development strategies to empower university 
teachers by their educational role: A qualitative study on the faculty members and students’ experiences at Iranian universities of 
medical sciences,” BMC Medical Education, vol. 23, no. 1, Apr. 2023, doi: 10.1186/s12909-023-04209-0. 

T. Bisono, Y. Sumardi, and S. Sujatmika, “Developing computer-based module based ethnoscienceson Merapi Volcano and its 
eruption,” in AIP Conference Proceedings, 2022. doi: 10.1063/5.0112218. 

B. M. Byrne, Structural equation modelling with AMOS: Basic concepts, applications, and programming. Routledge, 2016. doi: 
10.4324/9781315757421. 

A. Ramadhanu, R. Bayu Putra, H. Syahputra, R. Husna Arsyah, and D. Permata Sari, “Learning satisfaction analysis of online 
learning readiness with learning culture and character strength as antecedent variables,” Journal of Physics: Conference Series, vol. 
1339, no. 1, Dec. 2019, doi: 10.1088/1742-6596/1339/1/012080. 

H. Lin, M. Lee, J. Liang, H. Chang, P. Huang, and C. Tsai, “A review of using partial least square structural equation modeling in 
e-learning research,” British Journal of Educational Technology, vol. 51, no. 4, pp. 1354—1372, Jul. 2020, doi: 10.111 1/bjet.12890. 
J. Weidlich and T. J. Bastiaens, “Explaining social presence and the quality of online learning with the SIPS model,” Computers in 
Human Behavior, vol. 72, pp. 479-487, Jul. 2017, doi: 10.1016/j.chb.2017.03.016. 

C. M. Ringle, S. Wende, and J.-M. Becker, SmartPLS4. Oststeinbek: SmartPLS GmbH, 2022. 

S. Sukendro et al., “Using an extended technology acceptance model to understan students’ use of e-learning during COVID-19: 
Indonesian sport science education context,” Heliyon, vol. 6, no. 11, Nov. 2020, doi: 10.1016/j.heliyon.2020.e05410. 

J. Abraham and K. Barker, “Exploring gender difference in motivation, engagement and enrolment behaviour of senior secondary 
physics students in new south wales,” Research in Science Education, vol. 45, no. 1, pp. 59-73, Feb. 2015, doi: 10.1007/s11165- 
014-9413-2. 

T. A. Brown, Confirmatory factor analysis for applied research. 2nd ed. New York: Guilford Press: A Division of Guilford 
Publications, Inc. 

P. Eaton and S. D. Willoughby, “Confirmatory factor analysis applied to the force concept inventory,” Physical Review Physics 
Education Research, vol. 14, no. 1, Apr. 2018, doi: 10.1103/PhysRevPhysEducRes.14.010124. 

N. Suprapto and A. Mursid, “Pre-service teachers’ attitudes toward teaching science and their science learning at Indonesia Open 
University,” Turkish Online Journal of Distance Education, vol. 18, no. 4, pp. 66-77, 2017. 

K. Cheng and C. Tsai, “Students’ motivational beliefs and strategies, perceived immersion and attitudes towards science learning 
with immersive virtual reality: A partial least squares analysis,” British Journal of Educational Technology, vol. 51, no. 6, pp. 2140- 
2159, Nov. 2020, doi: 10.111 1/bjet.12956. 

L. Hu and P. M. Bentler, “Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new 


J Edu & Learn, Vol. 18, No. 2, May 2024: 403-412 


J Edu & Learn ISSN: 2089-9823 Oo 411 


[49] 


[50] 


[51] 


[52] 


[53] 


[54] 
[55] 


[56] 


[57] 


[58] 


[59] 


[60] 


[61] 


[62] 


[63] 


[64] 


[65] 


[66] 


[67] 
[68] 


[69] 


[70] 


[71] 


[72] 


[73] 


[74] 


alternatives,” Structural Equation Modeling: A Multidisciplinary Journal, vol. 6, no. 1, pp. 1-55, Jan. 1999, doi: 
10.1080/10705519909540118. 

J. Hulland, “Use of partial least squares (PLS) in strategic management research: a review of four recent studies,” Strategic 
Management Journal, vol. 20, no. 2, pp. 195-204, Feb. 1999, doi: 10.1002/(SICI)1097-0266(199902)20:2<195::AID- 
SMJ13>3.0.CO;2-7. 

C.-H. Cao, X.-L. Liao, X.-Y. Jiang, X.-D. Li, I.-H. Chen, and C.-Y. Lin, “Psychometric evaluation of the depression, anxiety, and 
stress scale-21 (DASS-21) among Chinese primary and middle school teachers,” BMC Psychology, vol. 11, no. 1, Jul. 2023, doi: 
10.1186/s40359-023-01242-y. 

A. Pandita and R. Kiran, “Examining critical success factors augmenting quality of higher education institutes in India. A SEM_PLS 
approach,” Journal of Applied Research in Higher Education, vol. 13, no. 5, pp. 1323-1343, Dec. 2021, doi: 10.1108/JARHE-06- 
2020-0183. 

J. J. Thakkar, Structural equation modelling with AMOS: Application for Research and Practice (with AMOS and R). Springer 
Singapore, 2020. doi: 10.1007/978-98 1-15-3793-6. 

T.-Y. Lee, S.-C. Hsing, and C.-C. Li, “An improved stress-scale specifically designed to measure stress of women with newly 
diagnosed breast cancer,” International Journal of Environmental Research and Public Health, vol. 18, no. 5, Feb. 2021, doi: 
10.3390/ijerph 18052346. 

D. Hooper, J. Coughlan, and M. R. Mullen, “Structural equation modelling: Guidelines for determining model fit,” The Electronic 
Journal of Business Research Methods, vol. 6, no. 1, 2007. 

S. Streukens and S. Leroi-Werelds, “Bootstrapping and PLS-SEM: A step-by-step guide to get more out of your bootstrap results,” 
European Management Journal, vol. 34, no. 6, pp. 618-632, Dec. 2016, doi: 10.1016/j.emj.2016.06.003. 

M. Elvianasti et al., “Exploring indigenous knowledge of traditional martial art ‘Silat Beksi’ to identify contents and contexts for 
science learning in biology education,’ Pegem Journal of Education and Instruction, vol. 13, no. 02, Jan. 2023, doi: 
10.47750/pegegog.13.02.40. 

S. Suryanti et al., “Ethnoscience-based science learning in elementary schools,” Journal of Physics: Conference Series, vol. 1987, 
no. 1, Jul. 2021, doi: 10.1088/1742-6596/1987/1/012055. 

I. Yuliana, T. Tjandrakirana, and W. Widodo, “Improving students’ scientific literacy: a development of thematic ethnoscience- 
based teaching material,” International Conference on Mathematics and Science Education of Universitas Pendidikan Indonesia, 
vol. 3, pp. 470-474, 2018. 

S. D. Ardianti and S. A. Raida, “The effect of project based learning with ethnoscience approach on science conceptual 
understanding,” Journal of Innovation in Educational and Cultural Research, vol. 3, no. 2, pp. 207-214, Feb. 2022, doi: 
10.46843/jiecr.v312.89. 

S. D. Ardianti, S. Wanabuliandari, S. Saptono, and S. Alimah, “A needs assessment of edutainment module with ethnoscience 
approach oriented to the love of the country,” Jurnal Pendidikan IPA Indonesia, vol. 8, no. 2, pp. 153-161, Jun. 2019, doi: 
10.15294/jpii.v8i2.13285. 

Rinto, N. Hayati, Wiyanto, and S. Ridho, “Content validity analysis of ethnoscience-based interview worksheets in bukit ajimut for 
medicinal plants pharmacognosy learning,” Journal of Physics: Conference Series, vol. 1567, no. 2, Jun. 2020, doi: 10.1088/1742- 
6596/1567/2/022061. 

W. Winarto, S. Sarwi, E. Cahyono, and W. Sumarni, “The designing E-SETSaR approach use theme of making shrimp paste 
Cirebon to develop problem solving skills and communication in learning basic concepts of science for prospective teachers,” 
Journal of Physics: Conference Series, vol. 1918, no. 5, Jun. 2021, doi: 10.1088/1742-6596/1918/5/05208 1. 

Sudarmin, W. Sumarni, and S. Mursiti, “The learning models of essential oil with science technology engineering mathematic 
(STEM) approach integrated ethnoscience,” Journal of Physics: Conference Series, vol. 1321, no. 3, Oct. 2019, doi: 10.1088/1742- 
6596/1321/3/032058. 

E. Risdianto, M. J. Dinissjah, N. Nirwana, M. Sutarno, and D. H. Putri, “Analysis of student responses toward ethnoscience based 
direct instruction learning model in learning physics applying rasch model approach,” Journal of Physics: Conference Series, vol. 
1731, no. 1, Jan. 2021, doi: 10.1088/1742-6596/1731/1/012081. 

Y. F. Kasi, A. Widodo, A. Samsudin, and Riandi, “Science concepts in traditional game ‘Dhongi Koti’ from Nagekeo-NTT for 
developing science learning,” in AIP Conference Proceedings, 2022. doi: 10.1063/5.0102485. 

R. Kurniawan and Syafriani, “The validity of e-module based on guided inquiry integrated ethnoscience in high school physics 
learning to improve students’ critical thinking,” Journal of Physics: Conference Series, vol. 1876, no. 1, Apr. 2021, doi: 
10.1088/1742-6596/1876/1/012067. 

S. E. Atmojo, B. D. Lukitoaji, and T. Muhtarom, “Improving science literation and citizen literation through tematic learning based 
on ethnoscience,” Journal of Physics: Conference Series, vol. 1823, no. 1, Mar. 2021, doi: 10.1088/1742-6596/1823/1/012001. 

A. A. Kurniawati, S. Wahyuni, and P. D. A. Putra, “Utilizing of comic and jember’s local wisdom as integrated science learning 
materials,” International Journal of Social Science and Humanity, vol. 7, no. 1, pp. 47—50, 2017. 

D. Nurcahyani, Yuberti, Irwandani, H. Rahmayanti, I. Z. Ichsan, and M. Mehadi Rahman, “Ethnoscience learning on science literacy 
of physics material to support environment: A meta-analysis research,” Journal of Physics: Conference Series, vol. 1796, no. 1, 
Feb. 2021, doi: 10.1088/1742-6596/1796/1/012094. 

R. Zidny, J. Sjöström, and I. Eilks, “A multi-perspective reflection on how indigenous knowledge and related ideas can improve 
science education for sustainability,” Science & Education, vol. 29, no. 1, pp. 145-185, Feb. 2020, doi: 10.1007/s11191-019-00100- 
x. 

R. Zidny, S. Solfarina, R. S. S. Aisyah, and I. Eilks, “Exploring indigenous science to identify contents and contexts for science 
learning in order to promote education for sustainable development,” Education Sciences, vol. 11, no. 3, Mar. 2021, doi: 
10.3390/educscil 1030114. 

I. Sanchez Tapia, J. Krajcik, and B. Reiser, “‘We do not know what is the real story anymore °’ : Curricular contextualization 
principles that support indigenous students in understanding natural selection,” Journal of Research in Science Teaching, vol. 55, 
no. 3, pp. 348-376, Mar. 2018, doi: 10.1002/tea.21422. 

I. N. Suardana, I. W. Redhana, A. A. I. A. R. Sudiatmika, and I. N. Selamat, “Students’ critical thinking skills in chemistry learning 
using local culture-based 7E learning cycle model,” International Journal of Instruction, vol. 11, no. 2, pp. 399-412, Apr. 2018, 
doi: 10.12973/iji.2018.11227a. 

A. Rusilowatil, Sundari, and P. Marwoto, “Development of integrated teaching materials vibration, wave and sound with 
ethnoscience of bundengan for optimization of students’ scientific literation,” Journal of Physics: Conference Series, vol. 1918, no. 
5, Jun. 2021, doi: 10.1088/1742-6596/1918/5/052057. 


> 


How does ethnoscience-students’ worksheet (ESW) influence in science learning? (Khoirun Nisa’) 


412 


o 


ISSN: 2089-9823 


BIOGRAPHIES OF AUTHORS 


Khoirun Nisa’ © EJ E Ù is a student at the Departement of Physics, Faculty of Mathematics 
and Natural Science, Universitas Negeri Surabaya (Unesa). Her research interests in 
assessment, physics education, and cultural studies. She can be contacted at email: 
khoirun19005 @ gmail.com. 


Nadi Suprapto © ki 1> is a Professor at the Departement of Physics, Faculty of 
Mathematics and Natural Science, Universitas Negeri Surabaya (Unesa). His research interests 
in the physics literacy, physics education, 21st Century teaching and learning, assessment, 
cultural studies, curriculum, and philosophy of science. He can be contacted at email: 
nadisuprapto @unesa.ac.id. 


Noly Shofiyah © ki I> is an assisstant professor in Department of Natural Science 
Education, Universitas Muhammadiyah Sidoarjo. Noly Shofiyah recieved his dual master 
degree in Science Education from Universitas Negeri Surabaya and Science from Curtin 
University. In 2014, she started his career as a lecturer in the Department of Science Education 
at the Muhammadiyah University of Sidoarjo. Several studies that have been conducted by her 
were about 21st century skills such as scientific literacy, collaboration skills, and scientific 
reasoning, as well as innovative learning such as Inquiry, PBL, PjBL, and STEM. She can be 
contacted at email: nolyshofiyah @umsida.ac.id. 


Tsung-Hui Cheng OHE S is Tsung-Hui Cheng is a teacher at Guishan Junior High School 
in Taoyuan City, Taiwan. He is a Ph.D., student in science education at National Dong Hwa 
University in Taiwan. His research interests include interdisciplinary education, modeling, 
physical education, physical education, STEM, education, teaching content knowledge, and 
philosophy of science. He can be contacted at email: gs168 @mail.gsjh.tyc.edu.tw. 


J Edu & Learn, Vol. 18, No. 2, May 2024: 403-412 


